This study aimed to explore the factors affecting the level of hope and psychological health status of patients with cervical cancer (CC) during radiotherapy.
Background
Cervical cancer (CC), as one of the most common malignancy cancer in females, occurs at the junction of the columnar epithelial cells of the cervical canal and the squamous epithelial cells of the cervical vagina or the transitional zone [1] . Notably, with approximately 530,000 new cases and 275,000 deaths each year, CC is still one of the leading causes of cancer among women worldwide [2] . Principally, persistent infection with oncogenic human papillomavirus (HPV) is regarded as the main cause of CC, and early gene coding proteins of HPV can lead virus to tumorigenesis in host cells [3] . Furthermore, other risk factors such as precocious intercourse, multiple sexual partners, higher number of pregnancies, and smoking are involved in the incidence of CC [4] . With the deep understanding of the pathology of CC, the treatments of CC mainly include surgery, chemotherapy, radiotherapy, concurrent radiochemotherapy, and targeted therapy [5, 6] .
As a major treatment for CC, radiotherapy can be widely used in each stage due to its wide range and high cure rate [7] . However, radiotherapy for CC could result in negative effects including physical conditions, psychology, and social functions to different degrees [8] . Additionally, a study reported that one-third of patients had obvious menopause symptoms, 60% had a major decline in the quality of sex life, and more than 50% suffered from hematuria, frequent micturition, bloody stool, and pain [9] . All these adverse reactions bring much psychological pain and negative emotions, which affect the treatment progress and prognosis of patients [10] . Hope, an intrinsic mental power, not only gives patients confidence and courage, but also is a key factor of treatment process to affect patients' behavior and coping style, which further helps patients adapt to the disease, overcome difficulties, and improve the quality of life (QOL) [11] . Previous studies indicated that the level of hope was significantly correlated with psychological development and physical condition [7, 8] . Therefore, the aim of our study was to analyze the factors affecting the level of hope and psychological health status of patients with CC during radiotherapy.
Material and Methods

Ethics statement
This study has been approved by Ethics Committee of People's Hospital of Guangxi Zhuang Autonomous Region, and all patients and their families provided signed consent. All procedures in this study strictly complied with the guidelines and principles of the Declaration of Helsinki.
Subjects
A total of 480 CC patients aged 30-60 years old (mean age of 47.5±7.9 years old) admitted in the Department of Radiotherapy of People's Hospital of Guangxi Zhuang Autonomous Region from January 2012 to December 2016 were enrolled in this study. Inclusion criteria were: patients diagnosed with CC via cervical scraping smear and biopsy; patients with complete clinic data; patients with normal hearing and communication skills; patients with the ability to fill out the scale independently. Exclusion criteria were: patients with local recurrence or other malignant tumors; patients with mental disease or intellectual disability; patients who are unable to fill out the scale. All the basic information of 480 CC patients during radiotherapy is provided in Table 1 .
Psychological distress scale
The survey was performed based on the distress thermometer (DT) recommended by National Comprehensive Cancer Network (NCCN) [12] . This scale consists of DT and problem lists (PL). The score of DT ranged from 0 to 10 (a total of 11 standards) in which 0 was no pain, 1~3 was mild pain, 4~6 was moderate pain, 7~9 was severe pain, and 10 was extreme pain. In this study, DT ³4 was considered as significant psychological distress. PL included 5 domains with a total of 40 items: practical problems (6 items), communication problems (4 items), emotional problems (9 items), physical problems (20 items), and spiritual/religious problems (1 item), and each item can be answered by "Yes" or "No". Questionnaires were issued and retrieved by professionally trained nurses, and all the contents were completed by patients independently.
Herth hope index (HHI)
The survey was carried out according to HHI translated and introduced by Zhao Haiping [13] . This scale was divided into temporality and future (T), positive readiness and expectancy (P), and interconnectedness (I), and has a total of 12 items whose results were in the form of scores: 1~4 scores meant strongly disagree, disagree, agree, and strongly agree, respectively. Here, 12~23 was defined as low level; 24~35 was defined as middle level; and 36~48 was defined as high level. Questionnaires were issued and retrieved by professionally trained nurses, and all the contents were completed by patients independently.
Functional assessment cancer therapy-cervix (FACT-Cx)
The survey was conducted according to FACT-Cx, which was translated into Chinese and tested by Wan Chonghua [14] . FACT-Cx consisted of functional assessment cancer therapy-general (FACT-G) and cervix cancer scale (CxCS), which involved 5 fields (a total of 42 items), including physical status 3509 (7 items), society/family status (7 items), emotional status (6 items), functional status (7 items), and affixation attention (15 items). The score of each item ranged from 0 to 4 and a higher score showed more agreement. The reverse item was scored as 4 minus the actual score, and an unanswered item was scored as missing. The scoring method for each field was: (the sum of total scores in this field × the number of items)/the number of items actually answered. Here, a higher total score indicates better QOL. Questionnaires were issued and retrieved by professionally trained nurses, and all the contents were completed by patients independently.
Coping style scale (JCS)
The assessment was performed based on the JCS developed by Jalowiec [15] . This questionnaire included 8 parts with a total of 60 items: confrontment (10 items), evasion (13 items), optimism (9 items), predestination (4 items), emotional expression (5 items), appeasement (7 items), support (5 items), and selfreliance (7 items). Each item was scored as 0 to 3, and a higher score showed that more items were used. Questionnaires were issued and retrieved by professionally trained nurses, and all the contents were completed by patients independently.
Statistical analysis
The data collected in the questionnaires were analyzed using SPSS 20.0 (SPSS Inc., Chicago, IL, USA). Measurement data are expressed as mean±standard deviation (SD) (x±s). The comparison between 2 groups was analyzed by the independentsamples t test, and one-way analysis of variance (ANOVA) was used in comparison among groups. Correlation analysis was carried out using Pearson correlation analysis. P<0.05 was considered statistically significant.
Results
Psychological distress index of CC patients during radiotherapy and 5 related factors
The average score of psychological distress index in 480 CC patients during radiotherapy was 4.33±1.95. As shown in Figure 1 , 6 patients had no pain, 149 patients had mild pain, 273 paints had moderate pain, 43 patients had severe pain, and 9 patients had extreme pain. Therefore, the morbidity of significant psychological distress (DT ³4) was 68%, and 356 patients needed to be further assessed and treated by professional psychologists. In addition, the survey results of related factors causing psychological distress in 480 patients (Table 2) revealed that practical problems accounted for 80%, emotional problems for 97%, physical problems for 96%, communication problems for 29%, and spiritual/religious problems for 8%. 
Level of hope in CC patients during radiotherapy
As shown in Figure 2 , the total HHI score of patients during radiotherapy was 31.78±4.60, in which T score was 10.05±2.70, P score was 8.21±2.88, and I score was 13.51±2.11. Among 480 patients, 124 patients (25.83%) had high level of hope, 341 patients (71.04%) had middle level of hope, and 15 patients (3.13%) had low level of hope. Therefore, the total was at middle and high levels of hope.
Correlation analysis between psychological distress index/related factors and level of hope There were significant differences between the different psychological distress indexes and the level of hope in CC patients during radiotherapy (all P<0.05): patients with no pain and mild pain had high level of hope, patients with moderate and severe pain had middle level of hope, and patients with extreme pain had low level of hope. The overall level of hope of CC patients was decreased with the increase of psychological distress index, suggesting that the level of hope was negatively correlated with psychological distress index (r=-0.736, P<0.05). Table 3 shows that patients with different psychological distress factors had significantly different levels of hope (P<0.05). Patients with psychological distress caused by practical, emotional, and physical problems had middle level of hope, while patients with psychological distress caused by communication and spiritual/religious problem had high level of hope.
Level of hope of patients with different basic characteristics
There were significant differences in level of hope among CC patients with different age, marital status, household income, medical cost source, and clinical stage (all P<0.05), but the levels of hope were not significantly different among CC patients with different educational level, work condition, religion, and physical exercise time (all P>0.05). As shown in Table 4 , patients had higher level of hope when they were older with higher household income and lower clinical stage. Moreover, patients with full medical insurance had better level of hope than those with partial medical insurance and self-funded, and the levels of hope of married patients were better than unmarried ones.
QOL of CC patients during radiotherapy
The total FACT-Cx score of CC patients during radiotherapy was 119.39±9.37, in which physical status was 21.32±4.29, society/family was 20.92±3.89, emotional status was 17.81±4.46, functional status was 17.23±2.18, and affixation attention was 42.10±3.37 (Figure 3) , indicating that the overall QOL was at middle and high levels.
Correlation analysis between QOL and coping style for CC patients during radiotherapy Figure 4 shows that the total coping style score of 480 CC patients during radiotherapy was 110.94±0.94. A total of 3 coping styles -optimism, predestination, and support -were associated with higher scores, and emotional expression score was the lowest. Furthermore, the total QOL of CC patients during radiotherapy was positively correlated with confrontment, optimism, appeasement, support, and self-reliance (all P<0.05), but was negatively correlated with predestination and evasion (both <0.05). In addition, physical status score had a significant positive correlation with confrontment, appeasement, support, and self-reliance, while physical status score was negatively correlated with evasion, predestination, and emotional expression. Similarly, functional status score and emotional status score were negatively correlated with emotional expression (all P<0.05) ( Table 5) . 
Discussion
Although radiotherapy is the major therapy for CC, it usually causes diarrhea, appetite loss, frequent micturition, painful urination, burning vagina, and fatigue constipation [16] [17] [18] .
Other problems, such as the long duration of radiotherapy, interrupted sex life, and huge economic pressure, greatly troubled CC patients and often caused anxiety, fear, depression, and other psychological problems [7] . Therefore, this study aimed to explore the source of psychological distress, level of hope, and coping style to provide more positive guidance for CC patients during radiotherapy, which may improve their QOL and therapeutic effects.
In this study, the morbidity of significant psychological distress among 480 CC patients during radiotherapy was 68%, indicating that most CC patients suffered from psychological and spiritual pain during radiotherapy. Psychological distress is an unpleasant emotional expression involving h psychology and spirit, caused by a variety of reasons, which will further affect patient ability to cope with disease and the clinical manifestation and treatment of disease; all cancer patients will experience varying degrees of psychological distress [19, 20] . In addition, we also found that emotional and physical problems were the main factors that cause psychological distress in CC patients. The main factor causing emotional problems may be uncertainty about disease; to some extent, patients do not understand the disease, lack related knowledge about diagnosis and treatment, and, especially, cannot predict therapeutic effects and prognosis, which all result in patient uncertainty [21] . In terms of physical problems, fatigue is the main factor, and previous studies reported that 90% of CC patients had cancer-related fatigue [22, 23] , which is a kind of extraordinary, lasting, subjective fatigue that disturbs normal functions and is related with cancer or cancer treatment; it disturbs selfcare ability, functional status, QOL, and even aggravation [22] .
Hope is a kind of multidimensional positive life power; in other words, it is an individual's confident but uncertain expectation of a wonderful outcome [24] . This study demonstrated that CC patients during radiotherapy were at middle and high levels of hope, suggesting that although CC patients suffered from physical and psychological distress, most were still confident and hopeful about the future, which is consistent with the results of research by Gan Yanling et al. [25] . We also found that patients had higher levels of hope when they were older 
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with higher household income and in lower clinical stage; patients with full medical insurance had better level of hope than those with partial medical insurance and self-funded, and the levels of hope of married patients were higher than unmarried ones. When compared with young CC patients, the older CC patients had less stress about the prognosis, such as changing femaleness, sex life disorder, relationship between wife and husband, and family harmony [26] . Patients with high household income had less psychological burden because of less economic pressure, while those at higher clinical stage were more difficult to cure, which may increase psychological pressures and reduce the level of hope via developing 
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negative emotions like fear, despair, and tension [27] . Patients who do not have to pay all medical expenses themselves have less worry during treatment, which contributes to improved level of hope [28] . In addition, support may explain why married patients had better level of hope than unmarried ones, and Carpenter et al. reported that social support can benefit patients [29] . As the most important type of social support, marriage can make patients feel more support and care from family, which will improve their ability to cope with difficulties and increase their confidence in triumph over illness [24] . In this study, it was reported that patients' psychological distress index was negatively correlated with level of hope, indicating that a higher level of hope could result in decreasing level of anxiety and depression for patients, thereby reducing the degree of psychological distress, which is beneficial to the treatment of disease [30] . 
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As a subjective feeling, QOL is a multidimensional concept involving physical function, psychological function, and social function [31] . In this study, QOL of CC patients during radiotherapy were at middle and high levels. In addition, the correlation analysis of QOL and coping style found that QOL was positively correlated with confrontment, optimism, appeasement, and self-reliance, while QOL was negatively correlated with predestination and emotional expression. Coping style is the mental self-adaptation and psychological support mechanism that helps patients reduce mental stress, and it plays an important role in psychological health [32] . In terms of positive coping styles, confrontment, optimism, appeasement, and self-reliance are able to release psychological distress, thereby helping treatment and recovery [33] , in which optimism helps patients to receive treatment positively and activate the immune system [34] . In addition, predestination and emotional expression were negative coping styles in which emotional expression manifests as losing temper, blaming others, and impulsiveness; however, these behaviors and emotions cannot change the status quo and reduce stress at all, but rather affect their relationship with others so as to result in psychological burden and damage to health [35] .
Conclusions
To sum up, our study supports that for CC patients during radiotherapy, the morbidity of psychological distress was rather high, but they were at middle and high levels of hope. Moreover, a positive and healthy outlook is beneficial for patients to improve their QOL. Hope helps improve the QOL of CC patients during radiotherapy. Providing CC patients with good guidance about the level of hope and coping style can help patients understand the disease, reduce the psychological distress, and improve the level of hope so as to cope with disease positively.
